An optimization strategy is presented for optimizing the structure of empirical thermodynamic correlation equations. Based on a comprehensive functional expression for the physical dependence considered, which is called a "bank of terms," the new procedure optimizes the structure and the length of the equation as well. The application of this method results in an equation which meets the quality wanted for representing the experimental data with the lowest number of fitted coefficients. The procedure can be used for the determination of the structure of any equation where the method of the linear least squares is applicable. A'detailed description of the algorithm is given which includes values for the control parameters for different applications in the field of thermodynamics (vapor pressure equations, equations of state, etc.) and also for applications in other fields. The optimization steps arc described using an equation which represents a relationship between variables in a general form. It is demonstrated how even the complex problem of the optimization of a fundamental equation for the Helmholtz energy can be written in terms of this general equation.
INTRODUCTION
The design of processes and apparatus in the field of chemical engineering and energy technology requires effective equations for calculating the thermophysical properties of the working fluid considered. Of course, it would be best if we had simpJe equations which are theoretically founded and wide-range equations of state which cover the entire fluid range including the vapor-liquid coexistence curve and the critical region.
With this background, it is the purpose of this paper to present a safe and rapid method for optimizing the functional structure of empirical equations representing a two-or more-dimensional relationship between the variables. The application of this method results in an equation which meets the quality requirement for representing the experimental data with the lowest number of fitted coefficients.
Since we are engaged in the field of very accurate wide-range equations of state for pure substances, we refer mainly to this example but the procedure is not limited to this application.
Considering that the new procedure can be applied to establish any effective correlation equation (the method can also be used for the establishment of correlation equations in connection with any process calculations even if such an equation describes a multidimensional relationship between variables), the method is described in a general way. Only the example given at the end of this paper specifically relates to a vapor pressure equation and an equation of state explicit in the Helmholtz energy.
As a first demonstration of the efficiency of the new procedure, a fundamental equation of state for water has been established by Saul and Wagner [ 1 ] . At present, we are using this procedure for establishing a new equation of state for methane [2] .
